An experiment was conducted at the research farm of Crop Physiology and Ecology Department, Hajee Mohammad Danesh Science and Technology University, Dinajpur, Bangladesh, during November 2013 to April 2014 to determine the growth and yield performance of four varieties of black cumin (Exotic variety, BARI kalozira-1, Faridpur local and Natore local) as influenced by three levels of fertilizers (40-20-30 Kg ha -1 , 80-30-45 Kg ha -1 and 120-40-60 Kg ha -1 N-P-K, respectively). The experiment was conducted in a randomized complete block design (RCBD) with three replications. First flower bud initiation day, capsule setting, and capsule ripening in 50% plant were not significantly influenced by N-P-K fertilizer levels. The secondary branch plant , seed capsule -1 and grain yield of black cumin genotypes were significantly influenced by different levels of N-P-K fertilizers. Natore local gave maximum dry matter production plant -1 at 55 DAS with moderate N-P-K levels and at 70 DAS with higher N-P-K fertilizer levels (0.22 and 1.06 g, respectively), whereas Exotic black cumin genotype showed maximum dry matter plant -1 at 85 and 100 DAS with higher N-P-K fertilizer levels (2.30 and 4.97 g, respectively). Exotic variety produced maximum grain yield (3.43 g plant -1 and 2.30 t ha -1
, tertiary branch plant -1 , plant height at harvest, capsule length, capsule diameter and 1000 seed weight of black cumin were also not influenced significantly by the fertilizer levels. The dry matter weight plant -1 , primary branch plant , seed capsule -1 and grain yield of black cumin genotypes were significantly influenced by different levels of N-P-K fertilizers. Natore local gave maximum dry matter production plant -1 at 55 DAS with moderate N-P-K levels and at 70 DAS with higher N-P-K fertilizer levels (0.22 and 1.06 g, respectively), whereas Exotic black cumin genotype showed maximum dry matter plant -1 at 85 and 100 DAS with higher N-P-K fertilizer levels (2.30 and 4.97 g, respectively). Exotic variety produced maximum grain yield (3.43 g plant -1 and 2.30 t ha -1
) at higher level of N-P-K fertilizer, but BARI kalozira-1 (2.95 g plant -1 and 1.95 t ha -1 ), Faridpur local (2.80g plant -1 and 1.90 t ha -1 ) and Natore local (2.69 g plant -1 and 1.80 t ha -1
Introduction
Black cumin (Nigella sativa L.) is an important spice crop known as 'Kalozira' in Bangladesh and is cultivated in the winter season. It is grown in Mediterranean region and is widely cultivated throughout Syria, Egypt, Iran, Iraq and Turkey galactagogue and insect repellent effects. The amount of nutrient uptake depends on the quality of capsule and dry matter they produce, which in turn is influenced by a number of genetic and environmental factors (Shukla and Naik, 1993) .
Nitrogen has the largest effect on plant physiology and is probably the most important limiting nutrient for crop growth. Agricultural soils are often deficient in N and hence, to ensure adequate N supply to crops and to prevent from nutrient deficiencies, large amounts of inorganic N are applied (Shah, 2004) . Phosphorus in the soil has developmental activity in the plant's root growth. Depending on phosphorus applications, the contact area of the root expands with the growth of root which, in turn, gives values in the range of 30.7 cm and 35.3 cm in black cumin (Geren et al., 1997) . Potassium fertilizer is another essential component to reduce the severity of disease of black cumin plants. Application of 30 kg K ha -1 along with 30 kg N ha -1 decreased plant death due to disease and also increased yield in Cumin (Champawat and Pathak, 1982) . Very cool temperature and excessive use of fertilizer may cause reduction in growth and yield of black cumin and increase diseases infestation. Black cumin of different genotypes requires good combination of fertilizers for optimum growth and yield. The present study was undertaken to understand the growth and yield of black cumin genotypes under different levels of N-P-K fertilizer and also to determine the optimum fertilizer doses for black cumin production.
Materials and Methods
The experiment was set-up at the research farm of Crop , 1000 seed weight and yield were also recorded. The data were analyzed by partitioning the total variance with the help of computer by using MSTAT program. The treatment means were compared using Duncan's Multiple Range Test (DMRT) at P ≤ 5% level.
Results and Discussion

Dry matter weight plant -1
Dry matter weight plant -1 of black cumin genotypes were significantly influenced by the fertilizer levels ( Figure 1 ). Dry matter weight plant -1 was increased gradually with the higher level of applied fertilizer. Among the treatment combinations Natore local variety produced the maximum dry matter weight (0.22g) at 55 DAS with moderate level of fertilizers, whereas the exotic variety produced minimum dry matter weight (0.1g) with lower level of fertilizer. At 70 DAS, maximum dry matter weight (1.06g) was recorded in Natore local varity with higher level of fertilizer, whereas minimum dry matter weight (0.46g) was recorded in Exotic variety with lower level of fertilizers. At 85 DAS, the maximum dry matter weight (2.3 g) was observed in the exotic variety with higher level of fertilizer whereas the minimum dry matter weight (0.82 g) was obtained in BARI kalozira-1 variety with lower level of fertilizer. At 100 DAS, the exotic variety with higher level of fertilizer provided the maximum dry matter weight (4.97 g/plant) whereas the same variety with lower level of fertilizer showed the minimum dry matter weight (2.02 g).
First flower bud initiation, Capsule setting and capsule ripening days in 50% plant
Fertilizer levels did not influence the first flower bud initiation day in 50% plants of black cumin genotypes ( Figure 1 . Effect of fertilizer on dry matter weight plant -1 of different black cumin genotypes at different days after sowing. (Means followed by different letter (s) at specific days after sowing differed significantly by DMRT at P ≤ 5 %) Table 1 . Effect of fertilizer on first flower bud initiation, capsule setting and capsule ripening days in 50% plant of different black cumin genotypes
Means followed by different letter (s) within a parameter differed significantly by DMRT at P ≤ 5 %. Means followed by different letter (s) within a parameter differed significantly by DMRT at P ≤ 5 %.
Influence of fertilizer on black cumin
Branch plant -1
The number of primary branch plant -1 of black cumin was influenced significantly under different level of fertilizer, whereas secondary and tertiary branch plant -1 were not influenced significantly (Table 2) . Among the treatment combinations, exotic variety with higher fertilizer level produced the maximum number of primary, secondary and tertiary branches plant -1 (6.87, 8.80 and 20.23) , whereas BARI Kalozira-1 with lower fertilizer level showed the minimum primary, secondary and tertiary branch plant -1 (4.60, 5.40 and 11.23). Tuncturk et al. (2012) found significant influence of nitrogen levels on the number of branch plant -1 in black cumin.
Plant height
Plant height did not vary significantly with different levels of fertilizers at harvest of black cumin (Table 3 ). The maximum plant height at harvest (59.69cm) was observed in Exotic variety with higher level of fertilizer, whereas the minimum plant height at harvest (46.20cm) was calculated in BARI Kalozira-1 variety with lower level of fertilizer. Valadabadi and Aliabadi (2011) found plant height of black cumin to range from be 58 to 82 cm. Plant heights might be controlled genetically, and/or environmental factors. The reason may be due to higher doses of nitrogen application which itself increases plant growth by promoting processes such as cell division, cell enlargement, metabolic processes.
Capsule length & diameter
Capsule lengths of the black cumin genotypes were significantly influenced by the levels of fertilizer (Table 3) . Among the treatment combinations, the exotic variety with higher level of fertilizer gave the maximum capsule length at harvest (1.17 cm), whereas the lowest capsule length at harvest (0.98 cm) was observed in Natore local variety at lower level of fertilizer. Capsule diameter of different black cumin genotypes were significantly influenced by fertilizer levels and genotypes (Table 3) . Among the treatment combinations, the exotic variety with maximum fertilizer level provided the highest capsule diameter (0.82cm), whereas Natore local variety with lower fertilizer level showed the minimum capsule diameter (0.70cm).
Number of capsule plant -1 and seed capsule -1
Capsule plant -1 at harvest was significantly influenced by the levels of fertilizer (Table 4 ). Exotic variety with higher level of fertilizer gave the maximum number of fruit plant -1 at harvest (18.28) which was statistically similar to that with moderate level of fertilizer. Hammo and AlAtrakchii (2006) , Rana et al. (2012) and Tuncturk et al. (2012) also reported increased capsule number plant -1 of black cumin with increased fertilizer levels. Number of seed capsule -1 of different genotypes were significantly influenced by the level of fertilizers (Table 4 ). Exotic variety with higher fertilizer level observed the maximum number of seed capsule -1 at harvest (99.13), whereas Natore local variety with lower fertilizer level exerted the minimum number of seed capsule -1 at harvest (74.07). This result was in partial conformity with the findings of Toncer and Kizil (2004) who reported that, number of seed capsule -1 varied from 90.7 to 92.8.
3.7. 1000 seed weight 1000 seed weight is an important yield contributing character. The 1000 seed weight of black cumin genotypes did not vary significantly with fertilizer level (Table 4) . Among the treatment combinations, Faridpur variety with moderate fertilizer level produced the maximum seed weight (2.38g), whereas Natore local variety with lower fertilizer level showed minimum seed weight (2.02g). Rana et al. (2012) and Kaheni at el. (2013) also found significant effect of fertilizer levels on thousand seed weight of black cumin.
Seed yield
Seed yields plant -1 of black cumin genotypes were significantly influenced by fertilizer levels ( Table 4) . The maximum yield plant -1 (3.43 g) was recorded in exotic variety with higher fertilizer level at harvest. However, other three genotypes i.e. BARI kalozira-1 (2.95 g), Faridpur local (2.80 g) and Natore local (2.69 g) showed better performance at moderate fertilizer levels.
Seed yield hectare -1 of black cumin genotypes were also significantly influenced by the fertilizer levels ( Table 4 ). The highest yield hectare -1 was obtained from exotic variety with higher fertilizer level which was statistically higher than all treatment combinations. The lowest yield hectare -1 (1.40 t) was given by Natore local variety at lower fertilizer level. Exotic variety showed increasing grain yield with the increase of fertilizer level with the highest yield (2.30 t ha ) showed the better performance at moderate fertilizer level. Valabadi and Aliabadi (2011) found yield of up to 1.43 t/ha. Tuncturk et al. (2012) reported that increasing phosphorus doses positively influenced seed yields in black cumin.
Conclusions
It may be concluded that different black cumin genotypes responded differently in their growth and yields with the fertilizer levels. The exotic variety gave the maximum grain yield at higher fertilizer level. On the other hand, BARI kalozira-1, Faridpur local and Natore local provided the maximum grain yield at moderate fertilizer levels.
